Recording Information reproducing apparatus 

COPY 

pAryflROTTN n of thf tnvrwtton ■ 
pi Aid Q- F t-he Invftntlon 

This Invention relates to an apparatus for reproducing 
recording information data from a recording disc. 
Pftlated Ranlcaronnd Art 

Well known recording formats for recording information 
data onto a recording disc such as an optical recording medium 
include such systems as CAV (Constant Angular Velocity), CLV 
(Constant Linear Velocity), ZCAV (Zoned CAV), and ZCLV (Zoned 
CLV) . In the ZCLV system, CAV zones and transition zones are 
cpncentrically alternately arranged in one recording disc. In 
the CAV zone, the recording and reproduction are performed by 
setting a rotational angular velocity of the disc to be 
constant, while in the transition zone, the recording and 
reproduction are performed with the rotational angular 
velocity of the disc changing. 

Japanese patent Kokai No. 7-114733 (designated as "JPA 
•733 hereinafter) discloses a recording disc using both the 
sampled servo system and the ZCLV system. 

Fig. 1 is a plan view showing a recording surface of the 
recording disc disclosed in JPA '733. 

As shown in Fig. 1, the recording disc comprises an 
annular recording area 20 including a spiral (or a plurality 
of concentric) recording track(s) 10 with information signals 
including a sync signal. In the recording area 20, a zone 21 
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as a CAV zone, and a boundary area 33 as a transition zone are 
concentrically alternately formed. A width of track pitch dl 
of the boundary area 33 is larger than a track pitch d2 in the 
zone 21. Servo areas 31a shown by circles in Fig. 1 are 
intermittently formed on the recording track 10 so that a 
sampled servo tracking system applies a tracking servo. 
Further, as shown in Fig. 1, the servo areas 31a are formed in 
each zone 21 so as to be aligned in the same disc radial 
direction . 

Fig. 2 is a diagram showing a recording format used in 
the servo area 31a. 

The servo area 31a comprises: a pair of wobble pits 50 
for a tracking servo; a mirror surface portion 51 for 
synchronization and a focusing servo; and clock pits 52 for 
clock reproduction. Each pair of wobble pits is arranged so as 
to be deviated in the disc radial direction by an equal 
distance around the track center. The wobble pit pairs are 
arranged in a manner such that the wobble pit pair of the odd- 
ntunber track and the wobble pit pair of the even -number track 
are deviated in the track direction, respectively. In the 
tracking servo of the sampled servo system, the position in 
the disc radial direction of the pickup is controlled so that 
levels of reproduction signals of the pair of wobble pits are 
equal. 

In the recording disc, a recording density is increased 
by narrowing the track pitch d2. In the disc, since the wobble 
pit pair of the odd-number track and the wobble pit pair of 



- 2 - 



\ > 



the even-niomber track are arranged so as to be deviated In the 
track direction as mentioned above, an unnecessary 
interference by the wobble pits of the adjacent tracks does 
not occur, even if the track pitch d2 is narrowed. Since the 
rotational angular velocity of the disc changes in the 
boundary area 33, however, it is impossible to align the servo 
areas 31a in the same disc radial direction. If the track 
pitch dl is narrowed in a manner similar to d2, therefore, the 
reproduction signal is subjected to the unnecessary 
interference by the adjacent tracks. Therefore, the stable 
tracking servo is not performed. Thus, in the recording disc, 
the track pitch dl in the boundary area 33 is set to be larger 
than d2 so as not to cause the unnecessary interference by the 
adjacent tracks . 

The following problems arise when the recording 
information is reproduced from the recording disc. When the 
reproducing apparatus performs the searching operation after 
completion of the jumping operation of the pickup, the mirror 
surface portion 51 is first detected and the synchronization 
and focusing servo are established. Subsequently, the wobble 
pits are detected, the tracking servo is performed, the clock 
pits are detected, and the clock reproduction is performed. 
That is, it is necessary to first detect the mirror surface 
portion 51 to re-activate the reproducing apparatus after 
completion of the jumping operation of the pickup. If a jump 
destination of the pickup is the boundary area 33, it is not 
guaranteed that the mirror surface portion 51 can be 
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positively detected, since the servo areas 31a are not 
aligned. Since It takes more time to re -activate the 
reproducing apparatus than necessary or the re-actlvatlon 
falls, a case may occur where the searching operation becomes 
unstable. Even when the boundary area 33 Is Jumped and 
searched. In the case where the pickup jumps over a portion 
other than the servo areas 31a, a tracking error cannot be 
detected, so that the count number of the track jump Is 
Incorrect, and search time Increases. 

OR^TRCTS AND SUMMARY OF THE INVENTION 

The Invention Is made In order to solve the above 
problems. An object of the Invention Is to provide a recording 
Infoinnatlon reproducing apparatus which can perform a 
preferable searching operation. 

One aspect of the Invention features an apparatus for 
reproducing recording Information data from a recording disc 
on which Information data has been divided and recorded Into a 
plurality of concentric zones, said apparatus comprising: 
reading means for reading recording Information data from a 
recording disc; and tracking servo means for selecting one of 
a tracking servo control by a sampled servo system and a 
tracking servo control by a continuous servo system In 
accordance with a zone being read by said reading means to 
control the selected tracking servo system. 

As described above, according to the invention, even if a 
track jump diestinatlon at the time of search is In a 
transition area, the control mode Is switched to the tracking 



servo by the continuous servo system to perform the 
corresponding tracking servo control. Therefore, the 
preferable searching operation is performed. 

PtPTRF DESrPTPTIQN OF THE DRAWINGS 

The aforementioned aspects and other features of the 
invention are explained in the following description, taken in 
connection with the accompanying drawing figures wherein: 

Fig. 1 is a diagrcim showing a recording surface of a 
conventional recording disc; 

Fig. 2 is a diagram showing a servo area in the 
conventional recording disc; 

Fig. 3 is a diagram showing a schematic construction of a 
recording surface of a recording disc recorded by the ZCLV 
system; 

Fig. 4 is a diagram showing the recording surface of the 
recording disc shown in Fig. 3; 

Fig. 5 is a block diagram showing a recording information 
reproducing appeiratus of a first embodiment according to the 
invention; 

Fig. 6 is a view showing internal operation waveforms of 
the recording information reproducing apparatus shown in Fig. 
5; 

Fig. 7 is a block diagreun showing a recording information 
reproducing appeiratus of a second embodiment according to the 
invention; 

Fig. 8 is a diagram showing internal operation waveforms 
of the recording information reproducing apparatus shown in 
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Fig. 7; and 

Fig- 9 is a diagram showing a recording surface 
irradiated by a beam spot generated by the recording 
information reproducing apparatus shown in Fig. 7. 

pRTATLED DKSCRTPTTON OF THE PREF ERRED EMBODIMENTS 

The above and other objects and features of the present 
invention will become apparent from the following detailed 
description and the appended claims with reference to the 
accompanying drawings. 

Fig. 3 is a diagram showing a schematic construction of a 
recording surface of a recording disc according to the 
invention which utilizes the ZCLV system. 

As shown in Fig. 3, the recording disc comprises a CAV 
zone Zeav and a transition zone Z^m concentrically arranged on a 
recording surface. The CAV zone is recorded or reproduced 

at a constant rotational angular velocity, i.e., using the CAV 
system. In the transition zone Z^^, the rotational angular 
velocity changes - 

The CAV zone Z«^ includes a servo area A^^ having 
reference pits recorded which is necessary for sync detection 
or a tracking servo, and a data area A^at ^or recording digital 
data. The servo areas and the data areas are alternately 
formed along the disc tangential direction. There is a 
predetermined integer number of servo areas A^^v and a 
predetermined integer number of data areas A^^^ on a certain 
circumference of the disc. They are also radially aligned in 
the disc radial direction. 



Wlien the recording disc is recorded or reproduced along 
the radius of the disc, the recording or reproduction is 
performed at a constant rotational anguleur velocity in the CAV 
zone Z^av* t^^® transition zone Z^^, the rotational angular 

velocity is controlled so as to decrease as the laser beam 
spot moves toward the outer end of the disc. Consequently, a 
linear velocity for recording or reproduction is substantially 
constant. Because a data rate for the recording or 
reproduction is also constant, data is recorded or reproduced 
at an almost constant linear density over the entire disc. 

As shown in Fig. 3, since a length of one circumference 
of the track is longer toward the outer end of the disc, the 
number of servo areas A^,^ and data area A^^ is increasing in 
comparison with the number of data areas and servo areas 
adjacent the inner end. 

Fig . 4 is an enlarged view showing details of the 
recording surface of the recording disc. Fig. 4 shows a pit 
arrangement formed in two CAV zones Z^^^ and the transition 
zone Ztm between them. 

In each CAV zone Z^.^^, a plurality of pits formed in each 
of the servo area A^^ and data area A^^ aligned in the disc 

radial direction. The servo area A^^ has a sync pit P^y^ to 
detect synchronization and a tracking pit P^rk to detect a 
tracking error. The tracking pit is formed so that its 

center is located on the recording track. The data area A^^ 
has a data pit P^^ having digital data. The sync pit F^^^ has 
a longer pit length than of euiy data pits. The sync pit Pgy^ 
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Is positioned at the same position In the disc teuigentlal 
direction on all of the tracks In one servo area Ag^. The 
tracking pits F^^^, however, eire located at positions which are 
away from P^ync by a predetermined distance In the disc 
tangential direction every three tracks, as shown In Fig. 4. 
The data pits P^^ are formed, for example, by using the SCIPER 
(Single Carrier Independent Pit Edge Recording) system. The 
SCIPER system comprises the steps of arranging a pit having a 
fixed length at predetermined Intervals, and recording the pit 
so that the position of a forward pit edge and the position of 
a backward pit edge are respectively changed step by step In 
accordance with the recording data. For example. If the 
recording data Is "0", the position of the pit edge Is changed 
so as to reduce the pit length. If the recording data Is "2*", 
the position of the pit edge Is changed so as to elongate the 
pit length and recording Is performed. If the recording data 
Is "1", the position of the pit edge Is not changed. In this 
Instance, three values of recording data of "0", "1", or "2" 
can be recorded to each of the pit edges. It should be noted 
that though Fig. 4 shows three positions where the pit edge 
can be positioned, the actual data pit P^^^ has only one of the 
three positions. 

As shown In Fig . 4 , In the CAV zone , a track pitch Tp 
Is narrower than a radius r of a beam spot SP. Described 
below. If a tracking error Is detected by using the tracking 
pits under the sampled servo system, the tracking servo can be 
performed even If the track pitch Is narrowed as mentioned 
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above . 

In the transition zone Ztm* ^ plurality of transition 
pits Ptm having the same pit length are recorded at 
predetermined intervals. In this instance « in the transition 
zone Ztm' although the sync pits Psync provided as shown in 

Fig. 4, the tracking pits P^rk and data pits P^at are not 
provided. That is, in the transition zone Z^^, the data 
recording is not performed. In the transition zone Z^^, a 
track pitch Tp' is wider than the radius r of the beam spot SP. 

In the transition zone Z^m, therefore, the tracking servo can 
be perf canned under the DPD (Differential Phase Detection) 
system. 

As shown in Fig. 4, the sync pits P^c and tracking pits 
F^^^ are recorded on boundary tracks TRb existing at the 
boundaries adjacent to the transition zone Z^m among the 
tracks formed in the CAV zone Z^^^. A plurality of boundary 
pits Ptrb having the same pit length are recorded at 
predetermined intervals. This is because on the boundary track 
TRb* although the tracking error is detected by using the 
tracking pits Pt^,,, a predetermined offset occurs in the 
tracking servo, since no tracking pit exists on the 

adjacent tracks on the transition zone Z^m side. 

As shown in Fig. 3, on the recording surface of the 
recording disc, the CAV zone Z^^^ occupies most of the area, 
and an area occupied by the transition zone Z^^ is very small. 

In the CAV zone Z^^, the data area A^^t occupies most of the 
area, and the area occupied by the servo area is very 
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small • 

The digital data can be, consequently, recorded onto most 
of the recording surface at a narrow track pitch and at a high 
density. In other words, as shown in Figs. 3 and 4, a decrease 
in recording capacity due to the insertion of the transition 
zone Z^^ and servo area A^^ is very small. A fairly large 
effect is obtained by the increase in recording capacity due 
to the narrowing of the track pitch. 

Fig. 5 is a block diagram showing an apparatus for 
reproducing the recording information from the recording disc 
according to the present invention. 

Fig. 6 is a diagram showing internal operation waveforms 
in the recording information reproducing apparatus when a beam 
spot SP emitting from a pickup 1 of the apparatus traces a 
recording track TRK2 in the seirvo area A^^ shown in Fig. 4. In 
Fig. 6, it should be noted that when the apparatus reads a pit 
formed on the recording disc, its reading level increases. 

Referring to Fig. 5, the pickup 1 irradiates a reading 
laser beam onto a recording disc 2 having the recording format 
shown in Figs. 3 and 4 to form a beam spot SP as shown in Fig. 
4. The pickup 1 photoelectrically converts a reflection light 
of the beam spot SP to obtain an analog read signal p, and 
supplies the read signal p to an A/D converter 3 and a DPD 
tracking error detector 4. The A/D converter 3 A/D-converts 
the read signal p with a clock signal (not shown) to generate 
a read sampling value q. The A/D converter 3 then supplies the 
resultant value q to each of a data decoder 5, a sample 
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tracking error detector 6, a zone determination circuit 7, and 
a sync pit detector 8. The data decoder 5 decodes the digital 
data recorded on the recording disc 2 on the basis of the read 
sampling values q, and supplies the decoded data as 
reproduction data. 

The sync pit detector 8 detects a long signal interval 
corresponding to the sync pit Phytic among the read sampling 
values q to generate a sync detection signal, which is then 
supplied to a timing generating circuit 10. The timing 
generator 10 generates a timing signal r having the logic 
level "1" as shown in Fig. 6 at a read timing of each of the 
tracking pits P^r„i, P^rkz' and P^rw shown in Fig. 4 in response 
to the sync detection signal. The timing generator 10 then 
supplies the generated signal r to each of the sample tracking 
error detector 6 and zone determination circuit 7. 

When the sampling value level corresponding to the 
tracking pit P^rk is detected among the read sampling values q 
on the basis of the timing signal r, the zone determination 
•circuit 7 determines that the recording information data is 
read out from the CAV zone Z^av* "the sampling value level is 

not detected, the zone determination circuit 7 determines that 
the recording information data is read out from the transition 
zone Ztm- The zone determination circuit 7 then supplies an 
area determination signal dependent on the determination to a 
switching circuit 9. 

The DPD tracking error detector 4 detects a tracking 
error from the read signal p under a phase difference system 
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to supply a tracking error signal TEl corresponding to the 
detected tracking error to the switching circuit 9. In the 
phase difference system, a 4-split photoreceiver in the pickup 
receives a reflection light of the disc to add output signals 
of two photosensitive elements located in the diagonal 
direction cunong the four photoreceiver-units so as to obtain 
two sum signals. When the beam spot traces on the track, 
relative phases of the two sum signals change dependently on 
the positional relation between the track and the beam spot . 
Thus, the tracking error can be detected by detecting a phase 
difference between the two sum signals. 

The sample tracking error detector 6 first extracts a 
sampling value q2 which is obtained when the tracking pit P^^j^j 
on the recording track TRK2 is read. The sample tracking error 
detector 6 then extracts a sampling value ql which is a 
crosstalk component of the tracking pit P^rw of the adjacent 
track TRKl - The sample tracking error detector 6 also extracts 
a sampling value q3 which is a crosstalk component of the 
tracking pit of the adjacent track TRK3. These values are 

selected among the obtained sampling values q in accordance 
with the timing signal r. These values are then set as 
extraction sampling values s. The sample tracking error 
detector 6 selects two sampling values among the extraction 
sampling values s except the largest value. The sample 
tracking error detector 6 then supplies a difference value 
between them as a tracking error signal TE2 to the switching 
circuit 9. For example, as shown in Fig. 6, sampling values ql 
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and q3 are selected, and the difference value therebetween 
becomes the tracking error signal TE2. That is, so long as the 
beam spot irradiated onto the recording disc correctly traces 
the track TRK2, the beam spot uniformly covers the tracking 
pits Ptrki Ptrjc3- this embodiment, the sampling values ql 

and q3 are equal, and the tracking error becomes zero. If the 
beam spot deviates to either one of the tracking pits, the 
sampling value ql is not equal to the value q3 , because the 
beam spot covers one of the tracking pit or Ptrxa ^or& 

widely than the other. The differential value between ql and 
q3 is equal to a value corresponding to the tracking error. 
With the above system, even if the track pitch Tp in the CAV 
zone Z^^ is set to be smaller than the radius of the beam 
spot, the tracking servo control can be performed, and the 
digital data can be correctly reproduced. 

The switching circuit 9 alternatively selects one of a 
tracking error signal TEl from the DPD tracking error detector 
4 and a tracking error signal TE2 from the sample tracking 
error detector 6 in response to the area determination signal 
to supply the selected signal to a tracking servo circuit 11. 
That is, for a period in which the pickup 1 is tracing an area 
in the CAV zone Z^^, the switching circuit 9 supplies a 
tracking error signal TE2 detected by the sample tracking 
error detector 6 to the tracking servo circuit 11. On the 
other hand, for a period in which the transition zone Z^^ is 
being traced, the switching circuit 9 supplies a tracking 
error signal TEl detected by the DPD tracking error detector 4 
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to the tracking servo circuit 11. The tracking servo circuit 
11 moves the information reading position by the pickup 1 in 
the disc radial direction in response to the tracking error 
signal supplied from the switching circuit 9 • 

With the above construction, the tracking servo using the 
sampled servo system is executed for a period in which the 
pickup 1 traces an area in the CAV zone Z^av* When the pickup 1 
is shifted to the tracing of the area in the transition zone 
Ztrn' the control mode is automatically switched to the 
tracking servo by the phase difference system. 

Even if the track jump destination at the time of search 
is in the area in the transition zone Z^m* the preferable 
searching operation can be realized, because the tracking 
servo by the phase difference system is immediately performed. 

In this embodiment , although the tracking servo by the 
phase difference system is executed at the time of tracing in 
the transition zone Z^^n' ^ tracking servo using the 3-beam 
system can be executed in place of the phase difference 
system. 

Fig. 7 is a block diagram showing a second embodiment of 
a recording information reproducing apparatus according to the 
invention. In the recording information reproducing apparatus, 
recording information is read out by tracing the centerline of 
the two recording tracks formed adjacently on the recording 
disc . 

Fig. 8 is a diagram showing internal operation waveforms 
which are obtained when three beam spots SPg^j,! , SP^^^, and SF^^2 
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irradiated from a pickup 1" provided in the recording 
information reproducing apparatus trace a region in the servo 
area as shown in Fig. 9- In Fig. 8, it is assumed that 

when the pickup reads the pit formed on the recording disc, 
the reading level from the pickup increases. 

In Fig. 7, the pickup 1' irradiates three reading laser 
beams onto the recording disc 2 having the above recording 
format to form three beam spots SPs^t,!, SP^i„, and SPg^b2 on a 
recording surface of the recording disc 2 shown in Fig. 9. The 
pickup 1' photoelectrically converts the reflection light from 
each of the beeun spots SPg^bi* SP^^^, and SPg^bz to obtain analog 
read signals Pai, p„, and p^j • The A/D converter 3 A/D-converts 
the read signal p„ by the clock signal (not shown) into a read 
sampling value q. The A/D converter 3 then supplies the 
resultant sampling value q to each of the data decoder 5, 
sample tracking error detector 6, zone determination circuit 
7 , and sync pit detector 8 . The data decoder 5 decodes the 
digital data recorded on the recording disc 2 on the basis of 
the read sampling values q to generate the decoded data as 
reproduction data. 

The sync pit detector 8 detects a long signal inteirval 
corresponding to the sync pit ^syna from among the read sampling 
values q to generate a sync detection signal, which is then 
supplied to the timing generator 10. In response to the sync 
detection signal, the timing generator 10 generates the timing 
signal r having a logic level "1" as shown in Fig. 8 at a read 
timing of each of the tracking pits 

^trki ' Ptr)c2 » and Ptrk3 shown 
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in Fig. 9, The timing generator 10 then supplies the signal r 
to each of the sample tracking error detector 6 and zone 
determination circuit 7. 

If the zone determination circuit 7 detects the sampling 
value level corresponding to the tracking pit P^^,, from among 
the reading sampling values g at a timing responsive to the 
timing signal r, the zone determination circuit 7 determines 
that the recording inforroation is read out from the CAV zone 
Z^av If "the zone determination circuit 7 does not detect the 
sampling value level, the zone determination circuit 7 
determines that the recording information is read out from the 
transition zone Z^^. The zone determination circuit 7 then 
supplies an area determination signal according to a 
determination result to the switching circuit 9 . 

A 3 -beam tracking error detector 40 detects a tracking 
error on the basis of the read signals p^^ and Pgj by the 3 -beam 
system to supply the tracking error signal TEl corresponding 
to the detected tracking error to the switching circuit 9 . In 
the 3 -beam system. The 3 -beam tracking error detector 40 
calculates a difference betweisn the average level of the read 
signals p^i and Psj to detect the calculated value as a tracking 
error. When the beam spot traces on the track, the average 
level of the read signals which are obtained from the two beam 
spots SPs^bi and SP^ubi changes dependent on the positional 
relation between the track and the beam spot. Thus, the 
tracking error can be detected by obtaining a difference 
between the average levels. 
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The sample tracking error detector 6 first extracts the 
sampling values ql-q3 which are obtained at the read timings 
of the tracking pits P^^^i-P^rjca from the reading sampling values 
q In response to the timing signal r, respectively. The sample 
tracking error detector 6 then sets the extracted values as 
the extraction sampling values s. The sample tracking error 
detector 6 then selects the two largest of the extraction 
sampling values to generate a difference value between the two 
largest values as a tracking error signal TE2, which Is then 
supplied to the switching circuit 9. For example. In Fig. 8, 
sampling values ql and q2 are selected and the difference 
value between ql and q2 Is a tracking error signal TE2. That 
Is, so long as the beam spot Irradiated onto the recording 
disc correctly traces the centerllne between the tracks TRKl 
and TRK2, the beam spot uniformly covers the tracking pits Ptrki 
and Ptr)c2' so that the seunpllng values ql and q2 aire equal, and 
the tracking error becomes zero. If the beeim spot Is offset 
from the centerllne, the sampling values ql and q2 sure not 
equal and the difference between ql and q2 Is equal to a value 
corresponding to the tracking error, because the beam spot 
covers one of the tracking pit P^^ki Ptrjc2 more widely than the 
other. With the above system, even if the track pitch Tp in 
the CAV zone Is set to be smaller than the radius of the 

beam spot, the tracking servo can be performed and the digital 
data can be correctly reproduced. 

The switching circuit 9 alternatively selects one of the 
tracking error signal TEl from the 3 -beam tracking error 
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detector 40 or the tracking error signal TE2 from the sample 
tracking error detector 6 In accordance with the area 
determination signal to supply the selected signal to the 
tracking servo circuit 11. That Is, for a period In which the 
pickup 1 Is tracing an area In the CAV zone Z^^, the switching 
circuit 9 supplies the tracking error signal TE2 detected by 
the sample tracking error detector 6 to the tracking servo 
circuit 11. On the other hand, for a period in which the 
transition zone is traced, the switching circuit 9 

supplies the tracking error signal TEl detected by the 3 -beam 
tracking error detector 40 to the tracking servo circuit 11. 
The tracking servo circuit 11 deviates the Information reading 
position by the pickup 1 in the disc radial direction in 
response to the tracking error signal supplied from the 
switching circuit 9 . 

According to the construction shown in Fig. 7, the 
tracking servo by the sampled servo system as mentioned above 
is executed for a period in which the pickup 1 is tracing the 
area in the CAV zone Z^av- When the pickup 1 is shifted to the 
tracing of the area in the transition zone Z^, the control 
mode is automatically switched to the tracking servo by the 3- 
beam system. 

The tracking error detecting system at the time of 
tracing the area in the transition zone Z^^ is not limited to 
the DPD system and 3-beam system. Thus, the push-pull system 
can be used. The push-pull system includes a photosensitive 
element divided into two portions in the disc radial 
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direction, and a difference between outputs of tlxe two 
photosensitive portions is used as a tracking error. 

That is, in the invention, upon tracing of the area in 
the transition zone Z^^, the tracking error detection by using 
a continuous servo system such as the DPD system, 3-becun 
system, or push-pull system is executed. 

It should be understood that this invention is not 
limited to the SCIPER system mentioned above but can be 
further applied to a recording disc on which digital data is 
recorded by using a run length encoding system like a DVD or a 
CD. It is still in the scope of the invention to be applicable 
to a recording disc on which digital data is recorded by using 
the pit position recording system in which binary data is 
expressed with pits. 

It should be understood that though the zone 
determination circuit 7 in the above embodiment detects the 
sampling value level corresponding to the tracking pit P^rk 
among the read sampling values q to determine whether the area 
being read is the CAV zone Z^^ or transition zone Z^m* any 
suitable area determination method can be used. It is within 
the scope of the invention to record a pit for the area 
determination in only one of the etreas. It is also within the 
scope of the invention , to multiplex sirea discrimination data 
into the recording data and to extract the discrimination data 
from the reproduction data for determining the area. It is 
also within the scope of the invention to detect an address 
indicating a position on the disc recording surface from the 
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reproduction data and to determine the area in accordance with 
the address. It is still within the scope of the invention to 
determine an area, by monitoring an amplitude of a tracking 
error under the DPD system or the 3 -beam system. It is still 
within the scope of the invention to determine an area by 
setting the length of a pit P^^ of the transition, zone to be 
longer than that of a data pit of the CAV zone Z^^^ and 
monitoring an amplitude of the read signal p or the read 
sampling value q. 

In the above preferred embodiment, the period of a 
tracking pit is three times as long as that of a track. It 
should be noted that the period of the tracking pit can be two 
times as long as that of a track, or four or more times as 
long as that of a track. 

It is understood that the foregoing description and 
accompanying drawings set forth the preferred embodiments of 
the invention at the present time. Various modifications, 
additions and alternatives will, of course, become apparent to 
those skilled in the art in light of the foregoing teachings 
without departing from the spirit and scope of the disclosed 
invention. Thus, it should be appreciated that the invention 
is not limited to the disclosed embodiments but may be 
practiced within the full scope of the appended claims. 
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